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Abstract
Purpose To investigate whether social support is protective for psychotic experiences similarly among poly-victimised 
adolescent girls and boys.
Methods We utilised data from the Environmental Risk (E-Risk) Longitudinal Twin Study, a nationally-representative sample 
of 2232 UK-born twins. Participants were privately interviewed at age 18 about victimisation, psychotic experiences, and 
social support during adolescence.
Results Perceived social support (overall and from friends) was found to be protective against psychotic experiences amongst 
poly-victimised adolescent girls, but not boys. Though boys were similarly protected by family support.
Conclusions Social support-focused interventions targeting psychotic phenomena amongst poly-victimised adolescents may 
be more effective for girls.
Keywords Psychosis · Psychotic-like experiences · Sex differences · Resilience · Victimization
Introduction
A lack of social support has been associated with the emer-
gence of psychotic symptoms (e.g., hearing voices or feel-
ing very paranoid) in the general population [1, 2] and full-
blown psychotic disorders [3]. Conversely, increased levels 
of perceived social support have been linked to an absence 
of psychotic experiences amongst adolescents at high risk 
due to exposure to multiple forms of victimisation (poly-
victimised) [4]. Research has suggested that social support 
may buffer the effects of stress [5–8], improve self-esteem 
[9–11], and reduce feelings of loneliness [12, 13], which 
may all protect against psychotic phenomena.
Studies have commonly reported that social support is 
more strongly associated with an absence of psychopathol-
ogy amongst adolescent girls [8, 14–18]. One study found 
social support buffered against psychotic disorders specifi-
cally amongst women exposed to physical abuse in child-
hood [19]. The current study aims to extend this work by 
exploring whether the protective effects of perceived social 
support vary by gender in relation to sub-clinical psychotic 
experiences amongst poly-victimised adolescents in the 
general population. In this study, we focus on adolescents’ 
perceptions of the amount of social support they receive 
from friends, family and significant others, and thus capture 
both the perceived availability and also functional aspects 
of social support [20].
Methods
Study cohort
Participants were members of the Environmental Risk 
(E-Risk) Longitudinal Twin Study, a nationally-represent-
ative birth cohort of 2232 twin children born in England 
and Wales in 1994–1995. Full details about the sample 
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are reported elsewhere [21], and in the Supplementary 
Materials. Briefly, the E-Risk sample was constructed in 
1999–2000, when 1116 families with same-sex 5-year-old 
twins (93% of those eligible) participated in home-visit 
assessments. Families were recruited to represent the UK 
population of families with newborns in the 1990s, based 
on residential location throughout England and Wales and 
mothers’ age. The sample comprised 56% monozygotic and 
44% dizygotic twin pairs, and sex was evenly distributed 
within zygosity (49% male). Follow-up home-visits were 
conducted when children were aged 7 (98% participation 
rate), 10 (96%), 12 (96%), and 18 years (93%).
Adolescent poly‑victimisation
At age 18, participants were interviewed about exposure to 
seven different forms of victimisation (crime, peer/sibling, 
internet/mobile phone, sexual, family violence, maltreatment 
and neglect) between 12 and 18 years using the Juvenile 
Victimization Questionnaire, 2nd revision (JVQ-R2) [22] 
adapted as a clinical interview [23]. The worst experience 
(according to the participant) for each victimisation type 
was rated by trained coders using a six-point scale: 0 = not 
exposed, then 1–5 for increasing levels of severity (see 
Supplementary Materials). The adolescent poly-victimi-
sation variable was derived by summing all victimisation 
experiences that received a code of ‘4’ or ‘5’ (i.e., severe 
exposure). Due to small numbers in some of the groups, 
we collapsed this variable into ‘0’ not victimised (64.6%), 
‘1’ experienced 1 type of severe victimisation (19.2%), and 
‘2’ poly-victimised (16.2%, experienced 2 or more types of 
severe victimisation).
Adolescent psychotic phenomena
At age 18, each participant was privately interviewed about 
13 psychotic experiences occurring since age 12. Seven 
items pertained to delusions and hallucinations and this 
interview has been described in detail previously [24] and 
in the Supplementary Materials. Six items pertained to unu-
sual experiences which drew on item pools since formalised 
in prodromal psychosis instruments including the PRIME-
screen and SIPS [25]. All 13 items were summed to create a 
psychotic experiences scale (range 0–18, M 1.19, SD 2.58). 
Just over 30% of participants reported at least 1 psychotic 
experience between ages 12 and 18 (N = 623, 30.2%).
Social support
Social support was assessed at age 18 using the Multidimen-
sional Scale of Perceived Social Support (MSPSS), which 
assesses participants’ access to supportive relationships with 
family, friends and significant others [26]. Participants rated 
the 12 items as “not true” (0), “somewhat true” (1), or “very 
true” (2). We summed scores to produce an overall social sup-
port scale with higher scores reflecting greater social support 
(internal consistency: α = 0.88). In addition, each of the three 
sub-scales was utilised separately to examine whether social 
support from either family, friends or significant others was 
found to be specifically protective.
Potential confounders
Family socioeconomic status (SES) was measured when par-
ticipants were aged 5 via a composite of parental income (total 
household), education (highest for mother/father), and occupa-
tion (highest for mother/father) [27], and was categorised into 
tertiles (i.e., low-, medium-, and high-SES). Mothers reported 
on family history of psychiatric disorders [28] in private inter-
views when participants were aged 12, which was converted 
to a proportion (0–1.0) of family members with a history of 
psychiatric disorder [29]. Childhood psychotic symptoms per-
taining to 7 delusions and hallucinations were measured when 
participants were aged 12 during private interviews and veri-
fied by clinicians [24]. A total of 5.9% of the sample reported 
experiencing at least one definite psychotic symptom at age 
12 (N = 125). A variable was also created for the presence vs. 
absence of any childhood mental health problems to capture 
children who met criteria for extreme anxiety, clinically-rel-
evant depression symptoms, attention deficit hyperactivity 
disorder (ADHD), or conduct disorder by age 12 (see Sup-
plementary Materials).
Statistical analysis
We used logistic regression to test the association between (1) 
poly-victimisation and psychotic experiences at age 18, and 
(2) social support and age-18 psychotic experiences among all 
participants exposed to poly-victimisation (N = 334) and then 
separately for boys and girls. We tested for gender differences 
in the association between social support and psychotic experi-
ences by including a ‘gender × social support’ interaction term 
in the regression analysis. All of these analyses were adjusted 
for family SES, family psychiatric history, age-12 psychotic 
symptoms, and childhood mental health problems. Analyses 
were conducted in STATA 11.2 (Stata-Corp, College Station, 
TX, USA). Because each study family contains two children, 
all statistical analyses were corrected conservatively for the 
non-independence of twin observations using tests based on 
the Huber/White variance estimator [30].
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Results
Poly-victimisation was associated with an increased likeli-
hood of psychotic experiences at age 18 after controlling 
for confounders (OR 3.81; 95% CI 2.92–4.97). There were 
no differences in this association between boys and girls 
(interaction OR 0.76; 95% CI 0.44–1.30).
Higher perceived levels of social support were found to 
be associated with a decreased likelihood of adolescent psy-
chotic experiences amongst those exposed to poly-victim-
isation (OR 0.93; 95% CI 0.88–0.98). Next, we considered 
whether social support was protective for both boys and girls 
exposed to poly-victimisation (Table 1). We found a sta-
tistically significant interaction between gender and social 
support (interaction OR 0.88; 95% CI 0.79–0.98), such that 
total social support was only protective amongst girls (OR 
0.88, 95% CI 0.82–0.94) but not boys (OR 0.99, 95% CI 
0.92–1.07). None of the social support sub-types were sig-
nificantly protective for adolescent boys, albeit there was a 
strong trend for family social support being protective (OR 
0.83, 95% CI 0.66–1.04). Among the social support sub-
types, gender differences were only statistically significant 
for the association between social support from friends and 
an absence of psychotic experiences (Table 1), with the pro-
tective effect evident for girls.
Discussion
To our knowledge, this is the first study to investigate gen-
der differences in the buffering effect of social support for 
psychotic experiences amongst poly-victimised adolescents 
in the general population. Broadly, our results suggest per-
ceived social support is more protective amongst adoles-
cent girls exposed to poly-victimisation, than amongst boys. 
Evidence was found for total perceived social support, and 
support from family and friends, to be protective in relation 
to psychotic experiences among girls exposed to multiple 
forms of victimisation. Amongst boys there was a strong 
trend for family support to be protective but the association 
failed to meet conventional levels of statistical significance.
Social support has been found to improve self-esteem par-
ticularly amongst girls [9] and, therefore, it is plausible that 
the protective nature of social support from friends and fam-
ily for adolescent girls exposed to poly-victimisation in this 
sample can be explained in part due to improvements in self-
esteem. Indeed, low self-esteem has been found to be pre-
dictive of psychotic phenomena in non-clinical populations 
[31] and has been shown to mediate associations between 
victimisation and adolescent psychotic experiences [32]. 
Relatedly, research has found girls rely on social support 
as a coping strategy more often than boys [33, 34], which 
may be particularly important for buffering stress related to 
poly-victimisation exposure.
Limitations should be considered. First, our cohort has 
a small number of adolescents exposed to poly-victimisa-
tion (N = 332) which may have limited statistical power to 
Table 1  Associations between social support and age-18 psychotic experiences amongst adolescents exposed to poly-victimisation, split by gen-
der
Bold text indicates p < 0.05
OR odds ratio, CI confidence interval
a Controlling for family socioeconomic status, family psychiatric history, age-12 psychotic symptoms, other mental health problems at age 12, 
and the non-independence of twin observations
Social sup-
port subscale
Boys
N = 140
Girls
N = 192
Sex differ-
ences
No psychotic 
experiences 
N = 50
n (%)
Psychotic 
experi-
ences 
N = 90
n (%)
Unadjusted 
OR (95% 
CI)
Adjusted 
 ORa (95% 
CI)
No 
psychotic 
experiences 
N = 84
n (%)
Psychotic 
experi-
ences 
N = 108
n (%)
Unadjusted 
OR (95% 
CI)
Adjusted 
 ORa (95% 
CI)
Interaction 
 ORa (95% CI)
Total 18.6 (6.2) 18.4 (4.9) 0.99 (0.92–
1.07)
0.99 (0.92–
1.07)
21.0 (3.9) 17.8 (5.7) 0.87 (0.82–
0.93)
0.88 (0.82–
0.94)
0.88 (0.79–
0.98)
Family 6.6 (2.2) 5.7 (2.4) 0.84 (0.68–
1.03)
0.83 (0.66–
1.04)
6.7 (2.2) 5.5 (2.7) 0.81 (0.71–
0.93)
0.83 (0.72–
0.96)
1.00 (0.75–
1.32)
Friends 5.6 (2.6) 5.9 (2.4) 1.06 (0.92–
1.21)
1.06 (0.92–
1.22)
6.9 (1.8) 5.4 (2.7) 0.75 (0.65–
0.87)
0.77 (0.66–
0.89)
0.72 (0.59–
0.89)
Significant 
others
6.4 (2.5) 6.7 (2.0) 1.06 (0.90–
1.24)
1.07 (0.89–
1.28)
7.4 (1.5) 6.9 (2.0) 0.86 (0.72–
1.03)
0.86 (0.71–
1.03)
0.79 (0.61–
1.02)
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detect interactions between gender and perceived social 
support. In particular, the sample size may have prevented 
the identification of a significant effect of support from 
family being protective for boys. In addition, our psychotic 
experiences measure was self-report and, therefore, may 
have captured genuine experiences. Finally, our social sup-
port and psychotic experiences measures were both col-
lected at age 18 and, therefore, it is not possible to infer the 
directionality of the association between them.
If replicated in larger cohorts, our findings have poten-
tial implications for interventions to prevent psychotic phe-
nomena developing amongst adolescents exposed to poly-
victimisation. Whilst social support represents a practically 
relevant and promising area for intervention efforts, it is pos-
sible that such interventions may be more relevant to girls 
and alternative strategies (or those focused on improving 
family support) might be more effective for boys.
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